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(54) Modified tin brightener for tIn-zInc alloy electroplating bath 

(57) The brightener comprises an aqueous solution containing acetaldehyde and formaldehyde as primary brightener, an 
alcohol such as n-propy! alcohol, a surfactant and one component of a conventional two-part tin brightener as a secondary 
brightener. The modified brightener is suitable for use as a brightener in the deposition of tin-zinc alloys. The function of the 
other component of the tin brightener is accomplished by the formaldehyde and acetaldehyde. The problem of Imbalance of 
the two components which can adversely affect brightening is thereby avoided. The tin brightener component may be a 
mixture of methanol, glycolated ethylene oxide, sulphuric acid, potassium acid tartrate, butyrophenone. zinc sulphate and 
ihydroxylamineji^jLJJphatig. The composition may also Include allylacetoacetate as a preservative and additional stabilizing 
agents. 
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TIN-ZINC ALLOY BRIGHITOER 
BACKCiROUMD OF THE INVENTION 

OF THE INVENTION 

This invention relates generally to the field of 
electroplating alloys of tin and zinc, and specifically to a 
bright ener for use in a tin-zinc plating bath. 

BACKGROUND ART 

Brighteners are widely used in electroplating processes to 
provide a pleasing decorative finish to the electrodeposited 
metal. In particular, there are numerous commercially available 
brighteners for use in conventional tin plating processes. 
However, such brighteners do not affect the brightness of zinc, 
and thus their use with a tin-zinc alloy will result in a deposit 
having a mottled granular appearance. 

The present invention provides an aqueous brightener for the 
electrodeposition of tin-zinc alloys and one that is particularly 
useful in a sulfxiric acid-based plating solution. 
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The brightener of. the present invention comprises an aqueous 
sclution of acetaldehyde, formaldehyde, an alcohol such an n- 
propyl alcohol, a surfactant and one component of a conventional 
tin brightener. The composition may also include 
allylacetoacetate as a preservative and additional stabilizing 
agents. 
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In the following description, for purposes of explanation and 
not limitation, specific substances, concentrations, etc. are set 
forth in order to provide a thorough understanding of the present 
invention. However, it will be apparent to one skilled in the art 
that the present invention may be practiced in other embodiments 
that depart from these specific details. In other instances, 
detailed descriptions of well known processes are omitted so as to 
not obscure the description of the present invention with 
unnecessary detail. 

The preferred brightener composition contains (1) 
acetaldehyde, (2) formaldehyde, (3) alcohol, (4) a surfactant and 
(5) a tin brightener. Although not essential, the brightener 
preferably further includes allylacetoacetate and a stabilizing 
agent . 

The relative concentrations of the constituent chemicals are 
set forth in Table 1 below, the balance of the composition 
comprising distilled or deionized water. Minimum, nominal and 
maximum values are given for the concentrations of each 
constituent. The nominal values are consistent with experimental 
results, and are Icnown to provide satisfactory performance. It is 
believed that comparable performance may be achieved with 
concentrations anywhere within the indicated ranges or even 
beyond. Thus, this invention is not strictly limited to the 
values given. 
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CONCENTRATION (per liter) 


CONSTITUENT 


MINIMUM 


NOMINAL 


MAXIMUM 


acetaldehyde 


2 ml 


30 ml 


150 ml 


formaldehyde 


5 ml 


80 ml 


250 ml 


alcohol 


2 ml 


30 ml 


150 ml 


surfactant 


1 ml 


30 ml 


150 ml 


tin bright ener 


50 ml 


350 ml 


700 ml 


allylaceto- 
acetate 


5 Q 


50 a 


200 q 


stabilizer 


per supplier's specifications 



n-propyl alcohol is suitable for use as the alcohol in the 
composition, however, any other common alcohol may be substituted 
therefor. 

The surfactant of the preferred composition is "Triton X- 
100". "Triton X-100" is a trademark of Rohm & Haas Company 
designating a surfactant based on allQrlaryl polyether alcohols, 
sulfonates and sulfates. 

The acetaldehyde and formaldehyde act as a primary brightener 
for the tin-zinc deposit, breaking the granular structure 
throughout a current density range of approximately 1-100 ASF. 
Ally conventional tin brightener may be used as a secondary 
brightener component, giving a lustrous plated appearance to the 
tin-zinc deposit. Only one component of a conventional two part 
tin brightener is used in the subject composition, the function of 
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the other component being accomplished by the addition of 
formaldehyde and acetaldehyde. This avoids a problem frequently 
encountered with the use of conventional two-part tin brighteners, 
wbereby an imbalance of the two components may adversely affect 
the brightening of the deposit or may stop the plating process 
altogether. 

A typical! tin bright ener suitable for use with the present 
invention is a composition of methanol, glycolated ethylene oxide, 
sulfuric acid, potassium acid tartrate, butyrophenone, zinc 
sulfate, and hydroxylamine sulfate. The potassium acid tartrate 
acts as a primary bright ener and the methanol improves wetability. 
Glycolated ethylene oxide, a non-ionic surfactant and wetting 
agent, also assists as a secondary component of the brightener 
system. The zinc sulfate is used as a catalyst and the 
butyrophenone as an anti-oxidant to the chelating agents. The 
sulfuric acid is a pH adjuster, and^the hydroxylamine sulfate is 
the oxygen scavenger for the brightener system preventing age 
\ discoloration . 

Allylacetoacetate is preferably added to the composition as 
indicated in Table 1. Although not essential, this chemical acts 
as a preservative to extend the shelf-life of the brightener 
composition. Furthermore, most conventional tin bright eners 
contain benzolodene acetone, and allylacetoacetate assists in 
keeping this chemical in solution. In addition, allylacetoacetate 
is, by nature, a cleaning agent and assists in improving adhesion 
of the deposited alloy. 
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A stabilizing agent or antioxidant is preferably added to the 
composition to prevent the brightener from aging and/or 
discoloring. Any one of the following or similar chemicals may be 
added as the stabilizing agent: butyl hydroxytoluene (BHT) , 
sodixjun benzoate, sodixim erythorbate, hydroquinone and p- 
hi'droxybenzonic acid ester. Of these, hydroquinone is also a 
reducing agent and will act as an additional brightening 
component . 

The brightener of the present invention is preferably 
prepared by combining the acetaldehyde, formaldehyde and alcohol 
with an appropriate amount of distilled or deionized water while 
stirring continuously. The surfactant and allylacetoacetate are 
tben added to the solution, followed by the selected tin 
brightener and stabilizing agent, while continuing to stir the 
mixture. The brightener as thus prepared has a shelf -life in the 
range of approximately 5 months to 1 year. 

The brightener of the present invention is useful for a wide 
range of tin-zinc alloys ranging from approximately 98% tin-2% 
zinc which is widely used for electrical applications to 
approximately 75% tin-25% zinc which offers a high degree of 
corrosion resistance. 

It will be recognized that the above described invention may 
be embodied in other specific forms without departing from the 
spirit or essential characteristics of the disclosure. Thus it 
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is understood that the invention is not to be limited by the 
foregoing illustrative examples except as set forth in the claims. 
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CLAIMS 

1. Pin aqueous brightener for the electrodeposition of tin- 
zinc alloy comprising: 

(a) approximately 2-150 ml/1 acetaldehyde; 

(b) approximately 5-250 ml/1 formaldehyde; 

(c) approximately 2-150 ml/1 alcohol; 

(d) approximately 1-150 ml/1 surfactant; 

(e) approximately 50-700 ml/1 tin brightener^ 

2. The composition of claim 1 further comprising 
approximately 5-200 g/1 allylacetoacetate. 

2. The composition of claim 2 further comprising a 
stabilizing agent selected from the group consisting of butyl 
hydrosytoluene, sodium benzoate, sodium erythorbate# hydroquinone 
and p-hydroxybenzonic acid ester. 

4 . The composition of claim 1 wherein the alcohol is n- 
propyl alcohol. 
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5. An aqueous brightener for the electrodeposition of tin- 
zi.nc alloy comprising: 

(a) approximately 30 ml/1 acetaldehyde; 

(b) approximately 80 ml /I formaldehyde; 

(c) approximately 30 ml /I alcohol; 

(d) approximately 30 ml/1 surfactant; 

(e) approximately 350 ml /I tin brightener. 

6. The composition of claim 5 further comprising 
approximately 50 g/1 allylacetoacetate. 

7. The composition of claim 6 further comprising a 
stabilizing agent selected from the group consisting of butyl 
hi'droxy toluene, sodium benzoate, sodium erythorbate, hydroquinone 
and p-hydroxybenzonic acid ester. 

8. The composition of claim 5 wherein the alcohol is n- 
propyl alcohol • 

9. An aqueous brightener for the electrodeposition of tin-zinc 
alloy substantially as hereinbefore described. 
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